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(54) OPTICAL REPEATER AND OPTICAL TRANSMISSION SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical repeater 
with a simple constitution in which first light amplification 
and second light amplification can be simultaneously 
executed by using one exciting light source system. 
SOLUTION: The optical repeater 100 to be inserted 
between an input line 2 and an output line 7 is constituted 
by successively connecting a multiplexer 4, a fiber 5 for the 
light amplification, and the multiplexer 6. The exciting light 
source 8 is provided and the excitation light 9 generated 
from the exciting light source 8 is dispersed to first 
excitation light 11 and second excitation light 12 by a 
spectroscope 10. A first light amplification means is 
constituted by injecting the first excitation light 1 1 to an 
optical signal 3 by the multiplexer 6 and a second light 
amplification means is constituted by injecting the second 
excitation light 12 outputted from the spectroscope 10 to 
the optical signal 3 by the multiplexer 4. 
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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide an optical repeater with a simple 
constitution in which first light amplification and second light amplification can be 
simultaneously executed by using one exciting light source system. 
SOLUTION: The optical repeater 100 to be inserted between an input line 2 and an 
output line 7 is constituted by successively connecting a multiplexer 4, a fiber 5 for 
the light amplification, and the multiplexer 6. The exciting light source 8 is 
provided and the excitation light 9 generated from the exciting light source 8 is 
dispersed to first excitation light 11 and second excitation light 12 by a 
spectroscope 10. A first light amplification means is constituted by injecting the 
first excitation light 1 1 to an optical signal 3 by the multiplexer 6 and a second light 
amplification means is constituted by injecting the second excitation light 12 
outputted from the spectroscope 10 to the optical signal 3 by the multiplexer 4. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1] the spectrum which carries out the spectrum of the excitation light 
emitted from the excitation light source to the 1st excitation light and the 2nd 
excitation light — the optical repeating installation characterized by to provide a 
means, the 1st optical-amplification means which pours said 1st excitation light 
into the fiber for optical amplification spread by the lightwave signal, and performs 
optical amplification, and the 2nd optical-amplification means which pours said 
2nd excitation light into the fiber for optical amplification, and performs optical 
amplification. 

[Claim 2] Said 1st and 2nd optical amplification means are optical repeating 

installation according to claim 1 characterized by front excitation being carried out 

by said 1st excitation light and the 2nd excitation light, respectively. 

[Claim 3] It is the optical repeating installation according to claim 1 which front 

excitation of said 1st optical amplification means is carried out by said 1st 

excitation light, and is characterized by back excitation of said 2nd optical 

amplification means being carried out by said 2nd excitation light. 

[Claim 4] It is the optical repeating installation according to claim 1 which back 



2 



JP-2003-283019-A1 
Computer Translation 
excitation of said 1st optical amplification means is carried out by said 1st 
excitation light, and is characterized by front excitation of said 2nd optical 
amplification means being carried out by said 2nd excitation light. 
[Claim 5] said 2nd optical amplification means — said spectrum — the optical 
repeating installation according to claim 1 to 4 characterized by being constituted 
including the optical attenuator which decreases said 2nd excitation light obtained 
by the means. 

[Claim 6] said spectrum — the optical repeating installation according to claim 1 to 
4 characterized by constituting a means including the adjustable turnout which 
carries out adjustable [ of the rate of a branching ratio of said 1st excitation light 
and said 2nd excitation light ]. 

[Claim 7] said 1st optical amplification means — said spectrum — while constituting 
including the optical attenuator which decreases said 2nd excitation light obtained 
by the means — said spectrum — the optical repeating installation according to 
claim 1 to 4 characterized by constituting a means including the adjustable turnout 
which carries out adjustable [ of the rate of a branching ratio of said 1st excitation 
light and said 2nd excitation light ]. 

[Claim 8] said 1st optical amplification means — said spectrum — the optical 
repeating installation according to claim 1 to 4 characterized by being constituted 
including the optical amplifier which amplifies said 1st excitation light obtained by 
the means. 

[Claim 9] said spectrum — the optical repeating installation according to claim 1 to 
4 characterized by constituting a means including two or more excitation light 
sources for generating said 1st excitation light. 

[Claim 10] said spectrum — the optical repeating installation according to claim 1 
to 4 characterized by constituting a means including two or more excitation light 
sources for generating said 2nd excitation light. 

[Claim 11] said spectrum — the optical repeating installation according to claim 1 
to 10 characterized by constituting a means so that the spectrum of the part for 
excitation Mitsunari which compounded the output of two or more excitation light 
sources may be carried out to said 1st excitation light and said 2nd excitation light. 
[Claim 12] The lightwave transmission system characterized by installing optical 
repeating installation according to claim 1 to 1 1 in the at least 1 of the junction 
section of a lightwave signal transmission line section. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical repeating installation 
and the lightwave transmission system which are used for an optical transmission 
system, and relates to the optical repeating installation and the lightwave 
transmission system which have the function which carries out Raman 
magnification by pouring the excitation light emitted from the excitation light 
source into the fiber for optical amplification spread by the lightwave signal. 
[0002] 

[Description of the Prior Art] Giving the Raman magnification function to optical 
repeating installation, and improving a transmission characteristic with 
long-distance-izing of the transfer distance of optical communication and 
large-capacity-izing of a lightwave signal, is performed widely. This optical 
repeating installation is performing Raman magnification by pouring in excitation 
light to the lightwave signal which spreads an optical fiber as indicated by 
JP,2001-194691,A. 

[0003] This concrete configuration has prepared separately the 1st excitation light 
source which generates the 1st excitation light which has the wavelength which can 
carry out Raman magnification, and the 2nd excitation light source which generates 
the 2nd excitation light which has different wavelength from this 1st excitation 
light. 

[0004] And if the 1st excitation light generated in the 1st excitation light source is 
poured in to the fiber for optical amplification spread by the lightwave signal and 
the 1st optical amplification is performed, the 2nd excitation light generated in the 
2nd excitation light source can be poured in instantaneous, the 2nd optical 
amplification can be performed,^ and the predetermined Raman magnification 
function can be obtained by such 1 st and 2nd optical amplification. 
[0005] When performing such Raman magnification, it may pour in by the front 
excitation to which the propagation direction of the case where the excitation light 
poured into the lightwave signal which spreads the fiber for optical amplification is 
poured in by the back excitation to which the propagation direction of a lightwave 
signal and excitation light becomes reverse, and a lightwave signal and excitation 
light becomes the same. 

[0006] Moreover, each wavelength of the 1st excitation light and the 2nd excitation 
light is set as the optimal value for carrying out Raman magnification while it is set 
up corresponding to spacing and the number of many wavelength which an original 
lightwave signal has. 
[0007] 

[Problem(s) to be Solved by the Invention] The conventional optical repeating 
installation faces obtaining the predetermined Raman magnification function by the 
1st and 2nd optical amplification, and is generating each of the 1st excitation light 
for performing the 1st optical amplification, and the 2nd excitation light for 
performing the 2nd optical amplification in each of the 1st excitation light source 
which became independent separately, and the 2nd excitation light source. 
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[0008] Therefore, the two excitation light sources must be prepared, there is a 
problem that a configuration will be complicated, and this dissolution is desired. 
[0009] Then, the purpose of this invention can use the same excitation light source, 
and can perform two or more optical amplification to coincidence, and offering 
simple optical repeating installation and a simple lightwave transmission system 
has a configuration. 
[0010] 

[Means for Solving the Problem] In order to solve said technical problem, a 
characteristic configuration which is indicated below is used for the optical 
repeating installation and the lightwave transmission system by this invention. 
[001 1] (1) the spectrum which carries out the spectrum of the excitation light 
emitted from the excitation light source to the 1st excitation light and the 2nd 
excitation light — the optical repeating installation possessing a means, the 1st 
optical amplification means which pours said 1st excitation light into the fiber for 
optical amplification spread by the lightwave signal, and performs optical 
amplification, and the 2nd optical amplification means which pours said 2nd 
excitation light into the fiber for optical amplification, and performs optical 
amplification. 

[0012] (2) Said 1st and 2nd optical amplification means are the optical repeating 
installation of the above (1) in which front excitation is carried out by said 1st 
excitation light and the 2nd excitation light, respectively. 

[0013] (3) It is the optical repeating installation of the above (1) with which front 
excitation of said 1st optical amplification means is carried out by said 1st 
excitation light, and back excitation of said 2nd optical amplification means is 
carried out by said 2nd excitation light. 

[0014] (4) It is the optical repeating installation of the above (1) with which back 
excitation of said 1st optical amplification means is carried out by said 1st 
excitation light, and front excitation of said 2nd optical amplification means is 
carried out by said 2nd excitation light. 

[0015] (5) said 2nd optical amplification means — said spectrum ~ the above (1) 
constituted including the optical attenuator which decreases said 2nd excitation 
light obtained by the means thru/or one optical repeating installation of (4). 
[0016] (6) said spectrum — the above (1) constituted including the adjustable 
turnout to which a means carries out adjustable [ of the rate of a branching ratio of 
said 1st excitation light and said 2nd excitation light ] thru/or one optical repeating 
installation of (4). 

[0017] (7) said 1st optical amplification means — said spectrum — while being 
constituted including the optical attenuator which decreases said 2nd excitation 
light obtained by the means — said spectrum « the above (1) constituted including 
the adjustable turnout to which a means carries out adjustable [ of the rate of a 
branching ratio of said 1st excitation light and said 2nd excitation light ] thru/or one 
optical repeating installation of (4). 

[0018] (8) said 1st optical amplification means — said spectrum — the above (1) 
constituted including the optical amplifier which amplifies said 1st excitation light 
obtained by the means thru/or one optical repeating installation of (4). 
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[0019] (9) said spectrum — the above (1) constituted including two or more 
excitation light sources for a means to generate said 1st excitation light thru/or one 
optical repeating installation of (4). 

[0020] (10) said spectrum ~ the above (1) constituted including two or more 
excitation light sources for a means to generate said 2nd excitation light thru/or one 
optical repeating installation of (4). 

[0021] (11) said spectrum — the above (1) constituted so that a means may carry 
out the spectrum of the part for excitation Mitsunari which compounded the output 
of two or more excitation light sources to said 1st excitation light and said 2nd 
excitation light thru/or one optical repeating installation of (10). 
[0022] (12) The lightwave transmission system with which the above (1) thru/or 
one optical repeating installation of (11) are installed in the at least 1 of the junction 
section of a lightwave signal transmission line section. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail using a drawing. First, the gestalt of the 1st operation is 
explained using drawing 1 and drawing 2 . 

[0024] In the optical repeating installation 100 concerning this invention inserted 
between the input-line way 2 and the output track 7, the multiplexing machine 4, 
the fiber 5 for optical amplification, and the multiplexing machine 6 are connected 
to the serial one by one. 

[0025] Moreover, the excitation light 9 which the excitation light source 8 which 
consists of laser diodes etc. is formed, and is emitted from this excitation light 
source 8 A spectrum is carried out to the 1st excitation light 1 1 and the 2nd 
excitation light 12 with a spectroscope 10, and the 1st optical amplification means 
is constituted by pouring the 1st excitation light 11 into a lightwave signal 3 with 
the multiplexing vessel 6. The 2nd optical amplification means is constituted by 
pouring into a lightwave signal 3 the 2nd excitation light 12 outputted from a 
spectroscope 10 with the multiplexing vessel 4. 

[0026] A control circuit 1 controls the excitation reinforcement outputted from the 
excitation light source 8 by the control signal from the outside, and optimizes a 
magnification property. The control signal from the outside is included in signal 
light, and a spectrum is carried out by the turnout, and it is changed into an 
electrical signal by the electric eye. This control circuit 1 controls the request of the 
elements (amplifier etc.) of not only the excitation reinforcement outputted from 
the excitation light source 8 but other arbitration by explanation of each operation 
gestalt explained below. 

[0027] In addition, although not illustrated, of course, the optical isolator for 
transmitting a lightwave signal only to an one direction as occasion demands is 
formed in the optical transmission line. 

[0028] This example is back excitation which pours in the 1st excitation light 11 in 
the direction contrary to the propagation direction of this lightwave signal 3 at the 
outlet side of the fiber 5 for optical amplification spread by the lightwave signal 3, 
and is the case of the back excitation which injects the 2nd excitation light into the 
entrance side of the fiber 5 for optical amplification in the direction contrary to the 
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propagation direction of a lightwave signal 3. 

[0029] By pouring in the 1st excitation light 1 1 by the part of the fiber 5 for optical 
amplification to the lightwave signal 3 by which the input-line way 2 is spread, 
Raman magnification which contributes to optical amplification like the 
conventional optical repeating installation is performed, and secondary optical 
amplification is performed by pouring the 2nd excitation light 12 into the lightwave 
signal 3 which spreads the fiber 5 for optical amplification on this and a 
coincidence target. 

[0030] Therefore, Raman gain of the synthesis in the optical repeating installation 1 
is made into the property C (A+B) that the property B of the Raman gain by the 
2nd optical amplification by the 2nd excitation light 12 was added to this when the 
Raman gain by the 1st optical amplification formed of the 1st excitation light 11 
was the property A shown in drawing 2 , and the total and big signal magnification 
effectiveness is acquired. 

[0031] Also with each operation gestalt explained below, although it is the same, 
according to this invention, the following effectiveness is also acquired. 
[0032] First, according to this invention, the gain improvement effect of the optical 
amplification property by excitation light is acquired. That is, in the 
above-mentioned magnification function, although what is necessary is just to 
increase excitation light reinforcement to raise gain since magnification gain 
increases as excitation light reinforcement is increased, since there are a limitation, 
original with an amplifier and constraint, gain will be saturated with a certain level. 
For example, as the dotted line of drawing 3 shows, although gain increases 
[ specific excitation light reinforcement ] proportionally to El (mW) in the 
conventional amplifier (for example, optical fiber amplifiers, such as EDF), if 
excitation light reinforcement exceeds El, gain will be saturated with Gl and even 
if it makes it increase more than it, will not increase more than it. Therefore, even if 
it was possible more to output a strong big excitation light to the light sources 
(laser diode etc.) which output excitation light, a part for the allowances was fully 
unutilizable. 

[0033] On the other hand, in this invention, since the 2nd optical amplification (for 
example, Raman amplifier) by the 2nd excitation light is further used for the 1st 
optical amplification (for example, optical fiber amplifier) by the 1st excitation 
light, gain will continue increasing until it results in the reinforcement E2 beyond 
excitation light on-the- strength El, as the continuous line of drawing 3 shows. 
Therefore, the gain by the Raman magnification is added, excitation light is used 
effectively (to the excitation light reinforcement E2), and, even as for the saturation 
gain G2 of the Raman magnification, bigger gain is acquired. 
[0034] Moreover, according to this invention, the improvement effect of the gain 
inclination of an optical amplification property is acquired. The property Fig. 
showing the wavelength for explaining this effectiveness and the relation of gain is 
shown in drawing 4 . as the gain property of optical fiber magnification as 
conventional amplifier shows by (A), when it is the property that wavelength 
becomes long and that it is alike, and follow and gain falls, as shown in (B), 
wavelength becomes long conversely about the gain property of the Raman 
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magnification — if it adjusts so that it is alike, and may follow and may become 
high — after all — the inclination of both properties — denying — it is ~ a total — if 
— abbreviation ~ a fixed gain property (A+B) is acquired. This total property can 
be made into a desired property if a magnification property is adjusted to 
arbitration. 

[0035] Furthermore, according to this invention, the band expansion effectiveness 
of an optical amplification property is acquired. This effectiveness is explained 
With reference to drawing 5 which shows wavelength and the relation of gain. 
Although drawing 5 is the same drawing as drawing 4 , a total property has an 
inclination. 

[0036] If the gain difference permitted on a system design is set to deltaG, the 
wavelength band of the property (A) at the time of using the optical fiber 
magnification as amplifier conventionally will be set to A. On the other hand, if the 
property (B) by the Raman magnification in this invention is taken into 
consideration, the inclination of a total property (C) will become loose, after all, if 
a permissible gain difference is made into deltaG', as for the wavelength band at the 
time of using the conventional optical fiber magnification, the wavelength band B 
will be added at A, a total wavelength band will serve as C (= A+B), and the 
remarkable band expansion effectiveness will be acquired. 
[0037] The above various effectiveness is similarly acquired in all the operation 
gestalten explained below. 

[0038] Next, the optical repeating installation 101 by the gestalt of operation of the 
2nd of this invention is explained using drawing 6 . This operation gestalt is the 
optical repeater 101 which changed a part of configuration of the optical repeating 
installation 100 shown in drawing 1 . That is, it faces pouring into the multiplexing 
machine 4 the 2nd excitation light 12 outputted from a spectroscope 10, and the 
2nd optical amplification means is constituted by inserting an optical attenuator 13 
all over the track of the 2nd excitation light 12. 

[0039] Therefore, the Raman gain by the 2nd optical amplification by the 2nd 
excitation light 12 can be set as the optimal value by pouring into a lightwave 
signal 3 the attenuation light 14 obtained by adjusting the output of the 2nd 
excitation light 12 outputted from a spectroscope 10 with an optical attenuator 13 
with the multiplexing vessel 4. 

[0040] A control circuit 1 controls the attenuation level of the excitation 
reinforcement and the optical attenuator 13 which are outputted from the excitation 
light source 8 by the control signal from the outside, and optimizes a magnification 
property. 

[0041] Next, the optical repeating installation 102 by the gestalt of operation of the 
3rd of this invention is explained using drawing 7 . the adjustable turnout 15 which 
faces [ carrying out the spectrum of the excitation light 9 which is the optical 
repeater 102 which changed a part of configuration of the optical repeating 
installation 1 shown in drawing 1 , and is emitted from the excitation light source 8 
to two excitation light ] this operation gestalt, and can carry out adjustable [ of the 
branching ratio ] — containing — a spectrum — a means is constituted. 
[0042] In case this adjustable turnout 15 carries out the spectrum of the excitation 
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light 9 outputted from the excitation light source 8 to the 1st excitation light 11 and 
the 2nd excitation light 16, it is what could be made to carry out adjustable [ of that 
branching ratio ]. By pouring into the multiplexing machine 4 the output of the 2nd 
excitation light 16 outputted from the adjustable turnout 15 in the condition of 
having adjusted to the optimal value, the Raman gain by the 2nd optical 
amplification by the 2nd excitation light 16 can be maintained at the optimal value. 
This is interlocked with, and since the branching ratio of the 1st excitation light 11 
is also made the optimal value by the adjustable turnout 15, the Raman gain by the 
1st optical amplification by the 1st excitation light 11 can also be maintained at the 
optimal value. 

[0043] A control circuit 1 controls the excitation reinforcement and the adjustable 
turnout 15 which are outputted from the excitation light source 8 by the control 
signal from the outside, and optimizes a magnification property. 
[0044] Next, the optical repeating installation 103 by the gestalt of operation of the 
4th of this invention is explained using drawing 8 . This operation gestalt is what 
was constituted as optical repeating installation 103 as combined so that the 
function by the gestalt of the 2nd operation shown in drawing 2 and the function by 
the gestalt of the 3rd operation shown in drawing 6 may be combined, and shown 
in drawing 8 . The excitation light 9 emitted from the excitation light source 8 is 
branched to two, the 1st excitation light 11 and the branching light 18, by the 
adjustable turnout 17, and the 2nd optical amplification means is constituted by 
inserting an optical attenuator 19 in the latter part of the path of this branching light 
18. 

[0045] moreover, the adjustable turnout 17 which faces [ carrying out the spectrum 
of the excitation light 9 emitted from the excitation light source 8 to two excitation 
light ] the optical repeating installation 103, and can carry out adjustable [ of the 
branching ratio ] — containing — a spectrum ~ a means is constituted. 
[0046] Therefore, the Raman gain by the 2nd optical amplification by the 2nd 
excitation light 20 can be set as the optimal value by pouring into a lightwave 
signal 3 the 2nd excitation light 20 obtained by adjusting the output of the 
branching light 18 outputted from the adjustable turnout 17 with an optical 
attenuator 19 with the multiplexing vessel 4. 

[0047] Moreover, since the adjustable turnout 17 is poured into the multiplexing 
machine 4 where the output of the branching light 18 outputted from the adjustable 
turnout 17 is adjusted to the optimal branching ratio, since it carried out adjustable 
[ of the branching ratio ] in case it carries out the spectrum of the excitation light 9 
outputted from the excitation light source 8 to two, the 1st excitation light 1 1 and 
the branching light 1 8, it can maintain the Raman gain by the 2nd optical 
amplification by the 2nd excitation light 20 at the optimal value. This is interlocked 
with, and since the branching ratio of the 1st excitation light 1 1 is also made the 
optimal value by the adjustable turnout 17, the Raman gain by the 1st optical 
amplification by the 1st excitation light 11 can also be maintained at the optimal 
value. 

[0048] By pouring in the 1st excitation light 1 1 by the part of the fiber 5 for optical 
amplification to the lightwave signal 3 by which the input-line way 2 is spread, 
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Raman magnification which contributes to optical amplification like the 
conventional optical repeating installation is performed, and secondary optical 
amplification is performed by pouring the 2nd excitation light 20 into the lightwave 
signal 3 which spreads the fiber 5 for optical amplification on this and a 
coincidence target. 

[0049] A control circuit 1 controls the attenuation level of the excitation 
reinforcement outputted from the excitation light source 8 by the control signal 
from the outside, the adjustable turnout 17, and an optical attenuator 19, and 
optimizes a magnification property. 

[0050] Next, the optical repeating installation 104 by the gestalt of operation of the 
5th of this invention is explained using drawing 9 . This operation gestalt is what 
changed a part of configuration of the optical repeating installation 101 shown in 
drawing 1 , and constituted the optical repeating installation 104, namely, is faced 
pouring into the multiplexing machine 4 the 2nd excitation light 12 outputted from 
a spectroscope 10, and constitutes the 2nd optical amplification means by inserting 
an optical amplifier 21 all over the track of the 2nd excitation light 12. 
[0051] Therefore, the Raman gain by the 2nd optical amplification based on the 
2nd excitation light 12 can be set as the optimal value by pouring into a lightwave 
signal 3 the magnification light 22 obtained by adjusting the output of the 2nd 
excitation light 12 outputted from a spectroscope 10 with an optical amplifier 21 
with the multiplexing vessel 4. 

[0052] A control circuit 1 controls the excitation reinforcement and the optical 
amplifier 21 which are outputted from the excitation light source 8 by the control 
signal from the outside, and optimizes a magnification property. 
[0053] Next, the optical repeating installation 105 by the gestalt of operation of the 
6th of this invention is explained. This operation gestalt is constituted like the 
optical repeating installation 105 which is shown in drawing 1 and which changes a 
part of 1st configuration of the optical repeating installation 101 of the gestalt of 
operation, and is shown in drawing 10 . 

[0054] Namely, the optical repeating installation 105 is what considered the 
condition of pouring in the 1st excitation light 11 to the fiber 5 for optical 
amplification as front excitation. With a spectroscope 10, a spectrum is carried out 
to the 1st excitation light 11 and the 2nd excitation light 12, the excitation light 24 
emitted from the excitation light source 23 uses the multiplexing machine 6 in the 
direction as the propagation direction of a lightwave signal 3 where this 1st 
excitation light 1 1 is the same, is poured into it, and Raman magnification is 
performed in the state of front excitation. 

[0055] On the other hand, if the 2nd excitation light 12 by which the spectrum was 
carried out with the spectroscope 10 is shown in drawing 1 , similarly, the 
multiplexing machine 4 will be used in the same direction as the propagation 
direction of a lightwave signal 3, it will be poured into it, and secondary Raman 
magnification will be performed in the state of back excitation. 
[0056] A control circuit 1 controls the excitation reinforcement outputted from the 
excitation light source 23 by the control signal from the outside, and optimizes a 
magnification property. 
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[0057] Next, the optical repeating installation 106 by the gestalt of operation of the 
7th of this invention is explained using drawing 11 . This operation gestalt is what 
was used as the optical repeating installation 106 which changes a part of 
configuration of the optical repeating installation 101 shown in drawing 6 , and is 
shown in drawing 11 . Namely, while constituting the 2nd optical amplification 
means by facing pouring into the multiplexing machine 4 the 2nd excitation light 
12 outputted from a spectroscope 10, and inserting an optical attenuator 13 all over 
the track of the 2nd excitation light 12 The optical repeating installation 106 is 
what considered the condition of pouring in the 1st excitation light 11 to the fiber 5 
for optical amplification as front excitation. With a spectroscope 10, a spectrum is 
carried out to the 1st excitation light 11 and the 2nd excitation light 12, the 
excitation light 26 emitted from the excitation light source 25 uses the multiplexing 
machine 6 in the direction as the propagation direction of a lightwave signal 3 
where this 1st excitation light 11 is the same, is poured into it, and Raman 
magnification is performed in the state of front excitation. 

[0058] On the other hand, the 2nd excitation light 12 by which the spectrum was 
carried out with the spectroscope 1 0 can set the Raman gain by the 2nd optical 
amplification by the 2nd excitation light 12 as the optimal value by being poured in 
using the multiplexing machine 6 in the state of back excitation [ with the 
multiplexing vessel 4 ] of the attenuation light 14 obtained by adjusting with an 
optical attenuator 13 in a direction contrary to the propagation direction of a 
lightwave signal 3. 

[0059] A control circuit 1 controls the attenuation level of the excitation 
reinforcement and the optical attenuator 13 which are outputted from the excitation 
light source 25 by the control signal from the outside, and optimizes a 
magnification property. 

[0060] Next, the optical repeating installation 107 by the gestalt of operation of the 
8th of this invention is explained using drawing 12 . This operation gestalt is what 
was used as the optical repeating installation 107 which changes a part of 
configuration of the optical repeating installation 102 shown in drawing 7 , and is 
shown in drawing 9 . namely, the adjustable turnout 15 which faces carrying out the 
spectrum of the excitation light 28 emitted from the excitation light source 27 to 
two excitation light, and can carry out adjustable [ of the branching ratio ] — 
containing — a spectrum, while constituting a means By this adjustable turnout 15, 
the 1st excitation light 11 by which adjustable branching was carried out is poured 
into an optimum value on the occasion of impregnation at a lightwave signal 3 in 
the state of front excitation in the same direction as the propagation direction of the 
lightwave signal 3 concerned, and Raman magnification is performed. 
[0061] Moreover, it faces pouring into the multiplexing machine 4 the branching 
light 16 outputted from the adjustable turnout 15, and Raman magnification is 
performed in the condition of having been poured in in the direction contrary to the 
propagation direction of a lightwave signal 3 using the multiplexing machine 4 in 
the state of back excitation. 

[0062] In this case, in case the adjustable turnout 15 carries out the spectrum of the 
excitation light 28 outputted from the excitation light source 27 to the 1st excitation 
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light 11 and the 2nd excitation light 16, it is what could be made to carry out 
adjustable [ of that branching ratio ]. By pouring into the multiplexing machine 4 
the output of the 2nd excitation light 16 outputted from the adjustable turnout 15 in 
the condition of having adjusted to the optimal value, the Raman gain by the 2nd 
optical amplification by the 2nd excitation light 16 can be maintained at the 
optimal value. This is interlocked with, and since the branching ratio of the 1st 
excitation light 11 is also made the optimal value by the adjustable turnout 15, the 
Raman gain by the 1st optical amplification by the 1st excitation light 11 can also 
be maintained at the optimal value. 

[0063] A control circuit 1 controls the excitation reinforcement and the adjustable 
turnout 15 which are outputted from the excitation light source 27 by the control 
signal from the outside, and optimizes a magnification property. 
[0064] Next, the optical repeating installation 108 by the gestalt of operation of the 
9th of this invention is explained using drawing 13 . This operation gestalt is what 
was used as the optical repeating installation 108 as changed a part of configuration 
of the optical repeating installation 103 by the gestalt of the 4th operation shown in 
drawing 8 and shown in drawing 13 . The excitation light 30 emitted from the 
excitation light source 29 namely, by the adjustable turnout 17 It faces pouring into 
the multiplexing machine 4 side the branching light 18 of the 1st excitation light 11 
from which the branching ratio was set up the optimal and obtained, and the 
branching light 1 8, and the 2nd optical amplification means is constituted by 
inserting an optical attenuator 19 all over the track. 

[0065] Moreover, this optical repeating installation 108 is what considered the 
condition of pouring in the 1st excitation light 1 1 to the fiber 5 for optical 
amplification as front excitation. A spectrum is carried out to the 1st excitation light 
11 and the branching light 18, the excitation light 30 emitted from the excitation 
light source 29 uses the multiplexing machine 6 in the direction as the propagation 
direction of a lightwave signal 3 where this 1st excitation light 1 1 is the same, is 
poured into it by the adjustable turnout 17, and Raman magnification is performed 
in the state of front excitation. 

[0066] On the other hand, the branching light 1 8 by which the spectrum was carried 
out by the adjustable turnout 17 can set the Raman gain by the 2nd optical 
amplification by the 2nd excitation light 12 as the optimal value by being poured in 
in the state of back excitation [ with the multiplexing vessel 4 ] of the 2nd 
excitation light 20 obtained by adjusting with an optical attenuator 19 in a direction 
contrary to the propagation direction of a lightwave signal 3. 
[0067] A control circuit 1 controls the attenuation level of the excitation 
reinforcement outputted from the excitation light source 29 by the control signal 
from the outside, the adjustable turnout 17, and an optical attenuator 19, and 
optimizes a magnification property. 

[0068] Next, the optical repeating installation 109 by the gestalt of operation of the 
10th of this invention is explained using drawing 14 . This operation gestalt is what 
constituted the optical repeating installation 109 as changed a part of configuration 
of the optical repeating installation 104 shown in drawing 6 and shown in drawing 
11 , namely, faces pouring into a multiplexing machine 4 the 2nd excitation light 12 
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outputted by carrying out the spectrum of the excitation light 32 emitted from the 
excitation light source 31 with a spectroscope 10, and constitutes the 2nd 
optical-amplification means by inserting an optical amplifier 21 all over the track 
of the 2nd excitation light 12. 

[0069] Moreover, in case the condition of pouring in the 1st excitation light 11 to 
the fiber 5 for optical amplification is considered as front excitation and the 
magnification light 22 by the optical amplifier 21 is inputted into the multiplexing 
machine 4, this optical repeating installation 109 is constituted so that impregnation 
may be performed in the direction contrary to the propagation direction of a 
lightwave signal 3 in the state of back excitation. 

[0070] Therefore, with a spectroscope 10, a spectrum is carried out to the 1st 
excitation light 11 and the 2nd excitation light 12, the excitation light 32 emitted 
from the excitation light source 3 1 uses the multiplexing machine 6 in the direction 
as the propagation direction of a lightwave signal 3 where this 1st excitation light 
1 1 is the same, is poured into it, and Raman magnification is performed in the state 
of front excitation. 

[0071] On the other hand, the 2nd excitation light 12 by which the spectrum was 
carried out with the spectroscope 10 can set the Raman gain by the 2nd optical 
amplification by the 2nd excitation light 12 as the optimal value by being poured in 
in the state of back excitation [ with the multiplexing vessel 4 ] of the 
magnification light 22 which was adjusted by the optimal amplification factor with 
the optical amplifier 21, and was obtained in a direction contrary to the propagation 
direction of a lightwave signal 3. 

[0072] A control circuit 1 controls the excitation reinforcement outputted from the 
excitation light source 61 by the control signal from the outside, and optimizes a 
magnification property. 

[0073] Next, the optical repeating installation 1 10 by the gestalt of operation of the 
11th of this invention is explained using drawing 15 . When shown between the 1st 
input-line way 41 and the 1st output track 46 at drawing 1 , the same multiplexing 
machine 43, When the multiplexing machine 45 is connected with the fiber 44 for 
optical amplification one by one, the 1st optical transmission system is constituted 
and it is shown in coincidence also between the 2nd input-line way 51 and the 2nd 
output track 56 at drawing 1 , the same multiplexing machine 53, The multiplexing 
machine 55 is connected with the fiber 54 for optical amplification one by one, and 
the 2nd optical transmission system is constituted, and the optical repeating 
installation 1 10 is inserted in these, and it is constituted. 

[0074] the spectrum for such 1st and 2nd optical transmission systems being alike, 
respectively, and receiving and carrying out Raman magnification — the means is 
established. 

[0075] The spectrum of the excitation light 62 by which the optical means was 
emitted from the excitation light source 61 is carried out to the 1st excitation light 
64 and the 2nd excitation light 65 with a spectroscope 63 at this rate. The 1st 
optical amplification means which branches the 1st excitation light 64 in the 1st 
light 67 and the 2nd light 68 with a spectroscope 66, pours the 1st light 67 into the 
1st lightwave signal 42 in the state of back excitation with the multiplexing vessel 
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45, and pours the 2nd light 68 into the 2nd lightwave signal 52 in the state of back 
excitation using the multiplexing machine 55 is constituted. 

[0076] Moreover, the 2nd excitation light 65 which branched with the spectroscope 
63 pours the 1st light 70 into the 1st lightwave signal 42 in the state of back 
excitation with the multiplexing vessel 43 by branching in the 1st light 70 and the 
2nd light 71 with a spectroscope 69, and the 2nd optical amplification means 
poured into the 2nd lightwave signal 52 in the state of back excitation with the 
multiplexing vessel 53 is constituted in the 2nd light 71. 

[0077] A control circuit 1 controls the excitation reinforcement outputted from the 
excitation light source 61 by the control signal from the outside, and optimizes a 
magnification property. 

[0078] therefore, the excitation light 62 from the one excitation light source 61 - 
using - the 1st and 2nd optical transmission systems - respectively » alike -- 
receiving -- the Raman magnification ~ it can carry out ~ the spectrum of this ** — 
since a means can be shared and used for two lines, common use-ization of a 
configuration can be attained. 

[0079] Next, the optical repeating installation 111 by the gestalt of operation of the 
12th of this invention is explained using drawing 16 . this gestalt » a spectrum - 
the 1st excitation light and the 2nd excitation light are made by compounding and 
carrying out the spectrum of two or more excitation light emitted from two or more 
excitation light sources in the configuration of a means. 

[0080] That is, the 1st excitation light source 81 and the 2nd excitation light source 
82 are formed, and the output is compounded with the synthetic vessel 85, it is 
inputted into a spectroscope 88 as a synthetic light 87, and the 1st excitation light 
90 is made by the optical repeating installation 1 1 1 inserted between the input-line 
way 2 and the output track 7. 

[0081] On the other hand, the 3rd excitation light source 83 and the 4th excitation 
light source 84 are formed, the output is compounded with the synthetic vessel 86, 
it is inputted into a spectroscope 88 as a synthetic light 89, and the branching light 
88 is made. The 2nd excitation light 93 is made by decreasing this branching light 
88 with an optical attenuator 92. 

[0082] Therefore, Raman magnification by the 1st optical amplification means is 
performed by pouring into a lightwave signal 3 the 1st excitation light 90 which 
comes to compound each output of the 1st excitation light source 81 and the 2nd 
excitation light source 82 in the state of back excitation using the multiplexing 
machine 6. 

[0083] Secondary Raman magnification by the 2nd optical amplification means is 
performed by pouring into a lightwave signal 3 the 2nd excitation light 93 which it 
comes to decrease to an optimum value after compounding each output of the 3rd 
excitation light source 83 and the 4th excitation light source 84 on this and a 
coincidence target in the state of back excitation using the multiplexing machine 4. 
[0084] A control circuit 1 controls the attenuation level of the excitation 
reinforcement and the optical attenuator 92 which are outputted from the excitation 
light sources 81-84 by the control signal from the outside, and optimizes a 
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magnification property. 

[0085] The lightwave transmission system in which the above optical repeating 
installation was arranged in at intervals of predetermined along the transmission 
line, and had the description like the above and a predominance is constituted. 
Arrangement of this optical repeating installation is arbitrary, and can be arranged 
in one of the junction sections. 
[0086] 

[Effect of the Invention] By the above explanation, the optical repeating installation 
by this invention so that clearly It faces obtaining the predetermined Raman 
magnification function by the 1st and 2nd optical amplification. Since each of the 
1st excitation light for performing the 1st optical amplification as a spectroscope is 
also about the excitation light emitted from the one excitation light source, and the 
2nd excitation light for performing the 2nd optical amplification is made It not only 
can attain simplification of a configuration, but the optimal property is acquired by 
adjusting the 1st excitation light and the 2nd excitation light concerned. 
[0087] Therefore, according to this invention, the one excitation light source can be 
used and the optical repeating installation and the lightwave transmission system 
which can perform the 1st optical amplification and 2nd optical amplification 
instantaneous can be offered. 

[Translation done.] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 1st of this invention. 
[Drawing 2] It is the property Fig. showing the Raman magnification property of 
the optical repeating installation by this invention. 

[Drawing 3] It is a property Fig. for explaining the gain improvement effect of the 

optical amplification property by the excitation light in this invention. 

[Drawing 4] It is drawing for explaining the improvement effect of the gain 

inclination of the optical amplification property in this invention. 

[Drawing 5] It is a property Fig. for explaining the band expansion effectiveness of 

the optical amplification property in this invention. 

[Drawing 6] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 2nd of this invention. 
[Drawing 7] It is the block diagram showing the configuration of the optical 
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repeating installation by the gestalt of operation of the 3rd of this invention. 
[Drawing 8] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 4th of this invention. 
[Drawing 9] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 5th of this invention. 
[Drawing 10] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 6th of this invention. 
[Drawing 11] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 7th of this invention. 
[Drawing 12] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 8th of this invention. 
[Drawing 13] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 9th of this invention. 
[Drawing 14] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 10th of this invention. 
[Drawing 15] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 1 1th of this invention. 
[Drawing 16] It is the block diagram showing the configuration of the optical 
repeating installation by the gestalt of operation of the 12th of this invention. 
[Description of Notations] 
100-111 Optical repeating installation 

1 Control Circuit 

2 Input-Line Way 

3 Lightwave Signal 

4 Six Multiplexing machine 

5 Fiber for Optical Amplification 
7 Output Track 

8, 23, 25, 27, 29, 31, 61, 81-84 Excitation light source 

9 Excitation Light 

10 Spectroscope 

15 17 Adjustable turnout 

11 1st Excitation Light 

12 2nd Excitation Light 

13, 19, 93 Optical attenuator 
21 Optical Amplifier 
85 86 Synthetic vessel 
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[Drawing 15] 



[Drawing 16] 
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